Nuclear receptor subfamily 1 group H member 2 (LXRB) is the predominant liver X receptor subtype regulating transcription of 2 major lipogenic genes in goat primary mammary epithelial cells.
In ruminants, recent research has identified a crucial role for liver X receptors (LXR) in regulating lipid metabolism in mammary cells. However, the differences between LXR subtypes in regulating ruminant lipid metabolism are unknown. We used overexpression and knockdown of LXRA and LXRB in goat primary mammary epithelial cells to distinguish subtype-specific regulation of sterol regulatory element binding protein 1c (SREBP1c) and fatty acid synthase (FASN) mRNA expression and their promoter activity. Incubation with siRNA targeting LXR decreased expression of LXRA and LXRB. Knockdown of LXRA and LXRB in cells incubated with dimethyl sulfoxide (DMSO, control) had no effect on the expression of SREBP1c or FASN. Knockdown of LXRB in cells incubated with LXR ligand T0901317 (T09) led to decreased expression of FASN, but not SREBP1c. Overexpression of LXRB plus T09 dramatically upregulated SREBP1c and FASN to levels higher than overexpression of LXRA with T09. Luciferase reporter assays in cells with site-directed mutagenesis of LXR response elements (LXRE; LXRE1 from -286 to -251 bp or LXRE2 from -235 to -219 bp) revealed that the SREBP1c promoter with the wild type or either LXRE mutation in cells supplemented with T09 decreased markedly only when LXRB was knocked down. Knockdown of LXRA and LXRB had no effect on the SREBP1c promoter when cells had a double LXRE mutation. Overexpression of LXRA only in cells incubated with T09 increased the activity of the SREBP1c promoter with the wild type and the LXRE2 mutation. In contrast, compared with each control group, overexpression of LXRB dramatically increased SREBP1c promoter activity, regardless of LXRE mutation. Furthermore, in cells stimulated with T09, knockdown of either LXRA or LXRB did not alter wild-type FASN promoter activity. Knockdown of LXRA increased wild-type and LXRE-site-mutated (LXRE from -677 to -662 bp) FASN promoter activity. Overexpression of LXRB increased wild-type and LXRE-site-mutated FASN promoter activity regardless of treatment with DMSO or T09, but overexpression of LXRA altered LXRE-site-mutated FASN promoter activity only in cells treated with DMSO. Increased activation of SREBP1c or FASN promoters containing LXRE mutations after overexpression of LXRB suggested that LXRB activates endogenous SREBP1c, which can then bind to the promoter of SREBP1c via an auto-loop circuit regulatory mechanism. Collectively, these results highlight an important role for LXRB in the transcriptional regulation of SREBP1c and FASN in goat mammary epithelial cells. Activation of this nuclear receptor controls lipogenesis via different mechanisms.